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a 

Hf#3gi 2] ffi&m l art* 2 e>rt#-y <D'Pte< 

3] ffim^xtumz. mm co> ^gift (n) a^asi*© 

^<t^t, i/Vay (Si) t^r^&MfctsfMi 2fB« 
©gftft^I I I -V^b^%©*gS»l3it**6. 

4] tyfBSttS:, t77>fT (A 1 2 Og K S/ U 3 > (Si 
) , BMtmm (SiC), mitXV ?A (G a A s) , ~?>f%yVU • TJIH- 

0 2 ) fcitfgfttfU (GaN) (D^-fn^^ti^.olzm^'t^^olZ.L 
&m#&i 1 SB*0>gfl:*&# I I i-vmi£&®<Dll8&W&1it&. 

m&mi 5] t&aBT*fi«&, iSfSBjieas*-tic^fc<&^ 1 1 1 - vmit 

1 mm<Dmt®l& I I I -V&ft^ft<Z>jgS§83i:£ffi. 

[»*si6] tufsui ©y^->«tT'it mmTt&mnmmiz'? 
-7s v ttwzm%iwizmi&-? z> z: £ ic j: o TtfffBii i ©/I # - y zmm-tzi: e> (c 
u 

trffBH l©;^->m^U faf3T*SJS &x*/^>$rf& ml 

1 5 fB*g©^ft%^ I I I -V«^*03e©S5l3t*«6. 
1 7 ] ifffBfg 2 # - f&fBfl 1 tf)f&5Xl{c 

H 2 <Drt% - > fcTg/*-*- -5 J: "9 IC U 

m an 2 © a 9 - > j^^ii i: m mm 2 © 1*511 <d m tc , 

fufBH 2 ©71 # - > & ? £ L T t&flB*H* £ x >y ^ > 511 £ , 
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&#ttt5SMi ifB«©^b%mi I I -VMb^©M^ii5t^o 

IZ & y ffffBH 2 - > Sr^-TS i e» fc L r t 
fc^^iTSSf^l isa«©^M^i i i-VM^©IS H e «m 

[»##2 1] 1 1 -ymit^m^m^mmx^'ox, ^om 

[»#S2 2] iWl I I-VlM0|§ B H B lT^ot, *<0^S 

iff nmm e> - y & < t. % -e « u sa s # ft s. v * tc m & u ^ v ^ , 
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fafBf&SXglcfcv^, 
J; -5 tc L, 

[0 0 0 1] 
[0 0 0 2] 

«A«4 s #*i/-if3R^»^^>f^-K (LED) &£©^VnMx 
©IS3SXST?ti, MAtfGaN OSffctfU tfiO & if© v^t>»0SSfb4fe^ I I I 

tv^„ i<z)J:e>*l^3ix@^fflv^&nsiless«*fe^*ieaK&»sfc«)^c^^: 
gftMi i i - vifb^cMi'lsr^Mtsr gft& 
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Al 2 Og (t77>f7) SS©S#©±lCS-fb^I I I -V^-fb^Oj^ffiS: 
[0 0 0 3] 

[letwjg&L ie> ^.-tsiiiii] 

[0 0 0 4] 

nm^l 0 - 3 1 2 9 7 HHfcfreW:, A 1 2 O3 

[0 0 0 5] 

e>KLfc#«&#IW^3*lT^S. bJ&>L&#£, r(D^^T'tt, —-fiW7.>?K 

% - y o) to am £. (D v x * - > £ 3 # fa tcM& y ilr e> £ o iz 

[0 0 0 6] 

*fcv 14 6 ElSffi#?i^M«3*#3»m# 1 9 9 9^#»il©^4 1 6 
Al 2 0 3 »©ISft±JC^3 4xfeG a N&£cDT*fcJStf>^t®tC[HjapS: 
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[0 0 0 7] 

MRS Internet J. Nitride Semicond. Res. 4S1, G3.38 (1999) £J:t>*MR 
S Internet J. Nitride Semicond. Res. 4S1, G4.9 (1999) T*IZ. fPende 

o-Epitaxyj n^om^mm^mm Lt^nm^mm±^mt>mm^ti 

[0 0 0 8] 

frc>KMif£&<£^&v^ft#^i 1 1 -wmit^m^mm^^xfmit^i i 

■5 = 

[0 0 0 9] 

mm z mwtt z r=. &> <D^m 
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[0 0 10] 

t? «j? $ # ftics: v \ icfift y -£to ft v \ j: e> ^ $ 4i =fe © t? & * . 

[0 0 1 1 ] 

i¥ s n \ c 2 v * tc m ft y to ft v n j: e> #/$ 's n r=. *> © s „ 

[0 0 12] 

% (d m s jc/&;R s « s ^ ^ ic j: y * & r&m; & m 

f^litl:^, ^X^iCfe^T, Mllcaff£#ftlC;J3tt£S:v^C||ft£® 

te^^r&ncsmcfift y-&v*, 4>ft < gp-e«j?3#iRnc5:vNfcaft y-& 

tofcv^^lckfcfcfiDTf&So 

[0013] 

*«wicj:*s^«j*i 1 1 -vmit&Qs<Di&&mm.-%m* mitm&i 1 1- 

Stit afR©^^->^S^i«atc5vwcM«:y-&toftv^«jcfev>T, 

©^fi^5S^tcpiit$ti-g>o ^^-^^Mfty-^^ffi^^sfty^toftv^ 

1B«i:#iB#L-C^Sfc«>, A#->|!i!±£lEfiilc&g&&Lft<T ; feK 
r\ 0 #->2>W2;£l«Hc2v>fcMft y-^toftv^I^Sc (t-fttot., ^®^^5tH 

[0014] 
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[0 0 15] 

if^^lg^^-r^-- K (LED) *1&&.-t&fc1toto&itmiM i i-v^b^ 

ITGaN (SflStfUtfA) (Dffi&ZBm-t ft Z>. 

[0 0 16] 

SI (A) iC^L-£J:e>{C. i«I I I-ViMt'fe5GaN}:^ 
fe»fe«fctfl»»3B#»*«jficv^^«A 1 2 Og (*77>f7) J&**>fcSl£flU 1 
£Mv^„ £#1 1 ©TOi: Al 2 0 3 ©ffitc, S i (3£it) , 

S i C (flfrffSJiaR) , G a A s OjfrffctfU ?A) , Mg A l g 0 4 ' (Vif*S/tf 

a • r;i/^-^A^^c#;) , LiGao 2 (u^^a • #1; y&m&WMt® 

[0 0 1 7] 

01 (B) JC^L-feJ^lC, l±iC, M^.{j!MOCVD (Metal 

Organic Chemical Vapor Deposition : ^^^Mit^^^M^) MBE (Mo 
lecular Beam Epitaxy : #^|§{Xhr# dpi/) ^ V*«-e<Z>fl&0>iMBfR;g&*fc 
il'^M^TGaN^M^t, #fA.fcMfS 2 fi mtf>T«£HJi 1 2 

[0 0 18] 

Mvm:, Ell (C) IC^Lfei-pic, T*fc^H«l 2<Z)^®lcMx.tfXAy # 

^tcj;*jsio 2 (Mil) ^tiisi 3 N 4 mitmm) 

Hi W7s>; l 3 fcT^-rs,, ^107^?;^->13 

tt, 4 /im©raiB&WttTffi#l3ftfc<S5 #m CD h7^f7°130 
&*LTV^„ Xh7>f7°13 0O|2MI (X h ^CDipSh r^Pg$:#^i±fe 
ffi) li9 a m^fe^> 0 Hi ©T^i'A^-V 1 3(Z)X h^^T^l 3 0(Dm 
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[0019] 

#Clc, mi (D) IZiFLfrkolz, #J*-tfMOCVD&&£f£MVNT, Ti&M 
HJg 1 2 ©Affile G a NtOJ^M&^S-ftSiillCJ: »K tt>|tffl!@M 14 5:1 
/&-t£ 0 t-^t>*>. T^MIIM 1 2©^®fC^T01 ©^X^A#-> 1 3 © 
X b^>r^"l 3 O^Cj;oTMt)tlTV^^V^®^e>GaN©MaS:^$i±> Hi 
<Z)VX^A°^-> 1 3 £^±JCMe>JlE£tCi;T*J&:R£i±5o *H5^Hr* 1 4 ©J? 

[0 0 2 0] 

i^T, Si (E) iCatLfci:? (c, ^r^lSaM l 4 ®^®ic, Mi(i^;t7 
*S£JC<fc U S i 0 2 ttz.ltS i 3 N 4 frf>ft6RS:^J«lfeO%, h 

, H2 ©TX^/N 0 *-^ 1 5$:^tS 0 0 2<Z)V^^7\°^-> 1 5te, Hi© 

^^150 &^tf=b©l?*S, X h^-f^l 5 0©@B#JM8!l£8 ^mT?»«. 
[0 0 2 1] 

&tc, 01 (F) Kla*LfcJ:3tC, #IxJ£MOC VD*£&££M^T, 

JfMt-f5. -T&;b*)> TO^Ml 4©^®lC^T02©^X?/N°#-> 1 5 
©* h^-f ^1 5 0 JCJ:oT»fo*lTV>fcV*li;frS>G a N©^H£j&;R£-t!:, 0 
2©*7^^A*-> 1 5 S:^tC«^jJSlC* , T?^3*S. &fiJ@£Jf 16© 
JP3fc*0!*.tf8 jttmT?&S. r©J:e>lCLT, Ell (F) \Zt* L J: "5 

[0 0 2 2] 

o hi ©v**/\°#-> 1 3 gj:tfi207^^;t^-> 1 5 

© r^ifc©A°#->j ©-A^Mtc^i-^o #Dx.T, Xh7^yi30fe±^ 
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[0 0 2 3] 

1 3Tii, * h^-T ~7l 3 OcOffidj (Z> fSPg d 2 #4 ^ mf 

M# fclBflJJSJtBP! &9/tm£:&£ 0 * fe, 02 ©T* - 
>15T*l±, Xh5>f^l 50©Hd 3 *«4/tm, <Z> IBfW d 4 # 4 /i mT? & »J 
„ M#£-&fri2:£0E?!IJSJ8P 2 tt8 # m£&£ 0 Il©7X^;^-> 1 3 
2©VX?A°#-> 1 5©IB?IJJf8!;tfSVN&CM&oT^£fc#>, EI2{C^ : #R-r 

[0 0 2 4] 

H3tt, SbISSI 0 £M^T^Lfc¥##U'-ifii^l 0 Oa>Wng0*e& 

©MfflC, «A«MOC VD&j&if £MVnT S i ZffifeM. K-^UfcG a NK& 
^fi^tSI £IC J: »J, nSG aN^^j:5 nfa>^ ? hJS 1 0 1 Sr^-rs 
o ni!3>*^Ml0 1O±{CSiS:»fgiK-^l/feAlGaNR& 

filS^fSr HIZ <fc U. nlAl GaN^f>)5:6^>y KM 1 0 2%Jgjat6. 
M^T, KJI 1 0 2©±CS i S:m3e*K-^L/feGaNRS:J58i«S-tirS 

£fcfC«fc*J, nSGaN^P,45^KI10 3Mt5. #CtC, #>f FJf 1 
0 3 ©_h{CG a I nNlWU #M*^#^«5i<0?SeM 10 4 3 

o 

[0 0 2 5] 

^VNT, ?S't£JS 1 0 4©±CMgS:/?ftfiK-^LfeA 1 G a NK&JgjS-r * 
dfclCfcy, plAlGaN*»&i6!5*iryyil05S:^t5. #JfC, 
v :/JS 1 0 50±CMg^MtK-yLtGa N it -5 £. IZ J: »J, 

pMG a Nfrib&5#>f KM 10 6 *^T, KM 1 0 6<D±iZ 

1 1 mSE^ 2000-3067581 



11—341637 



Mg Zffifem F-^lfeAlGa NRfe^tSi ilfCj: U, pSAlGaN^ 
e>fc£*9v KJff 1 0 7 &7gjR"rs 0 KJil 0 7©±lCMgS3f^4K- 

^LfcGaNJKSr^-rSifctCfey, pSGaN^P,fi!5pIn>?^Ml 
0 8 &7£f£-t3„ iffiV*T, pln>^^ h tf 1 0 8 £ <fc * 9 y KM 1 0 7 

[0 0 2 6] 

$^T, n-iffil 1 1 ^MtSfitiCMlT, ^7<vKf 10 2, #>f 
KM 10 3, ?gf£M 104, **y-7M 105, ;*f>f KM 106, ^yKH 
0 7 33J:tfpg(3>** M10 8£7* h U V ^ 7 -< £»C «k U Bfc* U 
nSn>^ hSlOl S:^ffi$i±So JB^T, 1 2 *eig3 

£&&C, n--«« HOhp -«1B 111 $:^^-t-S 0 n - 1 1 0 li 

, Ti , Al (y;i/*~?A) , Pt fcJ:tfAu (£) &ft 

JSbTMra^cj: y<&&tf;Lfc#3i&^UTV*S. p-Iil 1 1 «, 

Ni (-^>r;i/) , P t ««fc0fAu«:«tJ»L'rin#R^31JCJ:»J^fbLfe*|jic«: 

[0 0 2 7] 

3<Z)J:e>tCLT, 12 3 I'-ifiSl^l 0 0 

3>*^Ml08t^5*;KI107) ^nllflS^t 1 0 iCtJl^TH 1 C07N°# 

-> i 3<£>in§n£fi2<z>^ o #-> i 5©x h^yt#fi&uii?e>«etf)_t3iHc 

Jg&3*l-CV^. ft is, ?SttJ» l 0 4©±Ttcfi*"t*^f>r KM1 0 3, 106 
tt, MffiJi 1 0 4 J: U %JB#f*W«<, Mtf-f KJB 1 0 3, 1 0 6 

[0 0 2 8] 

^##cu-if^^-i o oii, ^HS^cfctfs r^xj oo-JIftMtc 

*!fJ&U nla>^ Ml 0 1 fr£ p§?:2># ^ hJSl 0 8*T*©aiSf*, n 
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[0 0 2 9] 

-y i 3 £fl2©A°#-> i 5##±n^i 0(Djp:£#iRHc:£^{cS&ui§r;b& 
fi^u-^e)fM) RT*te, ^©-gpii^i ©v;*^/\ o #-> i 3 f>^y 

1 3 0 JCJ: oT^fcPfi 2: tU ^ i ;cO^«H2(D^^^A^-> 1 5 CDX h ^ 
[0 0 3 0] 

££tc. H l ©yx^ i 3 <Z)BB#IMI8p x tl2fflv^^;^->i 

i 5 o#sv^cW{c&5<fce>(cb£^ftk£, t& i v>*?7.>7 nz-y i 3 i:H 

tot, 5iiffl7^^/^-> 1 3 hmzwTst rtz-y 1 5 *mmiz&m®: 

[0 0 3 1 ] 

V*?A#-> 1 5* l>^-f :/l 5 0<Z)@B?iJJS83p 2 *ft^C£& CXm^Wt^. 

t-s^^r^s. o o zm&?z>m&. ffi&mm 

1 0 JilcjglR"*-* I/— if* h^-r^" (^9yKSl07fe«kafpS!3>*^hJf 
10 8) |U±©r^Pgiil ytimJ^±5mmJ^TT*S>«5^, 3© 1 /im«±5mmK 

n%-y l 3©*h^-r^i 3 o<Aai?!JM»iP x i:l2®v^^A^-> 1 
5®xh7>f^l 5 0<z>BB#Ua*BP 2 j^jkt© (1) ^$r^^-r«te)ic-t^o 

0 . 1 /i m< Pj Xp 2 / I p 2 - p 1 |<5 0 0 0 /tm - • • (1) 
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[0 0 3 2] 

im i a&i&m] 

[0 0 3 3] 

oAttt, ii®7X^;^->i 3 «Hi ©HJi©^JIIi:^<l^» 

ie>#^£*lTV^ 0 fiH &2 -> 1 5 

Ate, mm 5 mT*BH#I£*l£iPl4 #m<DX h^-Y:/l 5 2 |ffl|5g 5 # m"Cffi 
?!J£*l£:flB7 /i m©X h^-T ^ 1 5 4 £ &*l,TV*S. Zltf>#-£\ ^h^-T^l 

5 2<DmmmMv z &9 Am^&u, * b^>f y 1 5 4<z>@e#us«§p 4 &i 2 ^ 

[0 0 3 4] 

7*9X9 — y 1 3 £^2 GDVX^* -> 1 5 A£#M&U-£:b&V^ll£!cR&£ 
[0 0 3 5] 

fcfc, r<D»MT*tt, flZ2WX9rt9-yi 5Aifi&fBL<DW&#M9B<?>g t t3i 

h^-f J^fcOTfca^. S&IC, £ 1 <D V* ? A° 9 - > 1 3 #BB#J 

JSUB<Z>|*j& -5 ^ifcTO© * h 9 -f ^ £ m t Z> «fc ? K b T =b a v 

1 4 ffifiE# 2000-3067581 
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[0 0 3 6] 
[0 0 3 7] 

odv*?/\°#-:/ l 3 mi<Dmffi(DMM£.±<mMlzMf$ l £tiX^2> a 
ipg5 # mtf);* h^^T^l 5 6 fc^LTV^Stf, S T*m L ft <fc 5 IC Xh7^f 

[0 0 3 8] 

Zl© <fce>lC, H2tf)v;*^A#-> 1 5 B{C^3V\T, X h^-T^l 5 6 <Z>ffiNg 

-> i 5 b zm^ox h^>f ^^fftc** .k^icbsit-rtitf, m 

[0 0 3 9] 

sas#&«tt£f5*>yic, xh^-r^i 5 6©ipg^£ii&5g|5#£ggttT : fo& 
vn 0 Hi 1 3 ic, x h^-T^i 3 o©rai!B*fctt*gjWB 

[0 0 4 0] 

15 ffi$E#2 0 0 0 - 3 0 6 7 5 8 1 
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y l 3 c^^cdvx^n 0 *-:/ l 5 c©?£^||&£JSW£!! i ©^§£<£>7£fl 
, *©f¥*HSili! BI61C^V>T, 6ttH^Sr«l(S 

[0 0 4 1] 

06 \Z7*Lfc£oK. m 1 <Z>VX^/\°#-> 1 3 Cli, ^©7^91(13 7 
-?-©*TX^g|51 3 7MH©^Pg|51 3 8fr«b&oT^£ a VX^gPl 3 7 » 

ItfctJ, -e©2J|S©jatC^ff*i2*|^ (Jg*T, a*|RlfeJ:rJfb^|Rlili-<5. ) 

{cfev>T j eti j ?ti^raPi{cgE^i^4xTv^s 0 jg 2 ©v* i 5 cti, ^ 

0tf>F*§PgP 15 7L ^CDHPgP 1 5 7©MHtf>V**gP 15 8 t^?>^otV> 
5„ H&PSP1 5 7li, /Js£ VN^OW^ 0 x #60' T>*f*\t^<Dftfte 2 #12 
0° ©l&g7g:R&^OT;i3»j, *<D2m(Dmifi±& h^falZ-Z ft* 

IrJ fc * *i ft*£ ftRI icgB#I $ ft T V \ 5 „ 
[0 0 4 2] 

|gl<DV^?/\ 0 #-> 1 3 C©V^^g|Jl 3 7tt, a#fa33J:tf b#lfiMCfcV> 
•C^aogB^aBpj &^LTV^„ ||2tf)V;*#/\°#-> 1 5 CCDlfgP 

8P15 7&, a^faSJ^b^frlC^T^S^SB^JJIISIPg &^fLTV*5. # 
^ * - > © a # fa { C £ W -5 SB n M US t. b * fa £ W S S3 #J $? # R D T* & S «b 
, H 1 <DTX 1 3 CCDV^^gP 13 7 <Z)VX# 1 5 C 

(DggPgP 15 7 tt>m^V^t>m^f}\ a#fa£ b#fa©V*1*ftlC;l3V*T : faHf£. 
HWe^ttS. SB^JMilP! £8^m£U gB^«ffp 2 5:9 ^m^i" 

Sii, ii©?^^;^-> l 3C©7^^^ 13 7 nmz&TX? nz-y 1 

5 CCO^Pgpi 5 7 a^fafc b^fatfH^ftlCfcV^Tfc 

7 2 #mmz.£.VZ> 0 
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[0 0 4 3] 

H7», m 6 (C^ L/ 1 0C<Da^^HZm ofcWfiBH (A-A$T®|2[ 
[0 0 4 4] 

ziod J; -5 (c, , Hi l 3 C£H2(Z)v:* 

itflUlPgP 1 5 7©0g?rJ:£fa7«VMC^TlC&£ £e>fCLT) Iti^fctseW 
T% V*?3|5 1 3 7 fclWRflSl 5 7#S&*J^3M«#a;£ffi;J3J:tf b:fr|RllC£ 

3 C£3g2tf>VX^/\°#-> 1 5 C©fi:fi-^t>-e*«far#tC35iiS. 
[0 0 4 5] 

fcfc, v^.^spi 3 -7feit;mi 5 KDT&mt, 1*. ^.nm ( 

^ A # - y <D ^ ffl tmJjO 7^ # A # - > ©IfgPSP h tfSfc U A 3 fll^c 
[0 0 4 6] 

&V^&3©3e?£WT?tt, HI (F) (C5tLfcJ:e> icaflcl 1 £J:t>* 
^ B I12, 14, 1 6S-fti:bfet)©S:fiISSl Otbfe. L^LJ&«<& 
. 1 £»o**a>i|g||Ji&Hfc£LT, &Mj£Ml 6 

IS. fcfc, £#1 1 J&ifSrBfeS-rs^ffi^LTtt, MAtf U-if ft«:flB*f-r<5 

1 7 ffillfS 2000-3067581 
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Ml 6©*3^e>«S*il§a3S*l 0 D£MV^0J&b£¥##U-1fi§^l 0 0 
[0 0 4 7] 

jt;£«MCov*T3JMrt<6. 09££tf01O&, #|£§IS®7gJKlC#$gfb*»# I 
[0 0 4 8] 

09 (a) ic^L£j:e>{c, mi(Dmm(Dmmtmm. m?ntAi 2 o 3 

J&S*#2 1 SrMv^S. 1 LTtt, Al 2 0 3 ©ftfi(C, S 

i, SiC, GaAs.MgAl 2 0 4 > LiGaOg £ <fctf G a N £MV^;i 

[0 0 4 9] 

#C»C, 0 9 (B) JC^Lfci^tC, 1^2 l©±tC» Mx.{fMOCVD& M 
B E&&£V^i^c2f£cO^^&£M^TG aNSiBl^tiiillCJ: U 

[0 0 5 0] 

^V%T, 09 (C) tC^LfcJ^JC, T*^I2 2 ©^ffilC«f^.«X^V * 
S6tC«fc»J S i 0 2 £<fct>*S i 3 N 4 0 2»fr&fcSfll&£©JEtCfcJl7gjjftU 7 

/tm©ISII»S:M^TBBfllStlfc*S5 /ti m<0#»<Z>¥fffc:* h5>f^2 3 0?:tb 
T£*J. #^ h^-f y2 3 0&S i 3 N 4 ^&«5«6TI2 3aiSi0 2 *&4 
3_tJff 2 3 b &-£A,T?H&c h ^ y° 2 3 0 <Z>ffi#fMSBl± 9 #mi:45. 

[0 0 5 1 ] 

09 (D) {C^L/^J: e> JC, ^l©7^^/^->2 3 ItWx. 
K9>f xy^>^S:ffv\ T*iBIl2 2 0il©7^?A^->2 3{Cgfc 

1 8 ffiliE# 2000-3067581 



11 — 341637 



3_{£RIE (Reactive Ion Etching : MJS'K-f * y X y ^ y £T) &&^T?f? 
[0 0 5 2] 

&fC, 09 (E) iCasLfcJ^JC, TiffilS** 2 2 ±JC, MAifMOCVD^ 

. ^ISiEM 2 4tt, 2JC^StlfcXy^>y»<Z)fl!I 

®#e>£lC/£:R , r«5o *|SWg||*2 4tt, mi <£>V*?;\°#-> 2 3 £^±&C^ 

[0 0 5 3] 

i^V^T, 09 (F) (C^L£J:e>lC, (fi|fflj|gSJi 2 4 O^ffiJC, iil^Ay 
*S£JCJ: USi0 2 #e>fc*KS:?g/SU 7* h U V Kv>f 

2 Aft -y 2 5 4 /tm©WH5 ,, eBB^JStlfc*i4 n mCD^ffctf)^ h5 

>f^2 5 0l:tbtfe»J, iffl^ t>7^^2 5 0 ©@2#JM»?te 8 ^tmi:^, 
[0 0 5 4] 

«MC, 09 (G) lC^L^J:e)JC, |g2<2v;*^#-> 2 5 LTM*. 

->2 5jcact>ti , rv\«sv^^s:38^wtci»* > r* 0 x^^>^sti, ^rms 

^12 4 5:1 i©tx^;^->2 3 CMt-S^TRft^'r.Stc-Hfrfcass tt* 

«>, *r^!2 4 GDjgl <Z)V*?/\°#-> 2 3 J: U T©BP#ttBfc£34xfcV^ 
[0 0 5 5] 

010 (A) fC^Lfci^lC #>F^.tf7y-fb7K**i&fflV^T, Si0 2 
/!)^^S^2fflV^^/^->2 5 (09 (G) ) £^£{C|&£-r£ 0 
, ilffl7X^/^->2 3©^Si0 2 fre>fc£_ttf 2 3 btfUfcieStl, S 
i 3 N 4 ^&**TJS2 3 a«|»*3*l , rtC3S*. 



ffifiE^F 2000-3067581 
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[0 0 5 6] 

g^T, 010 (B) IZmLfeZoiZ, MAtfMOCVDS&fcif &MV^, 
©ffiffS^^^JCJERS-TS. r©ioCbT, BIO (B) JC^bfc <fce>&^IIrS 

[0 0 5 7] 

#HJ6©0MT&, ift2 1^3J:OTl2 2 f 2 4, 2 6Mt«! 
ofe*»©&jBSS*2 0Z.Ltz.tf, m&2 1 £T*MS&*2 2fiJ:tfPfJRr|ga® 
245: (&£V^ $ £ iC^ffiM^if 2 6 (D^B &) fijiitSiillCioT, M 
^tt©M^«^2 6ffi*A^^5|giiiWt5rttT't5. * 

wTtBTfe*. 
[0 0 5 8] 

MUffllj ©-jnfrwicaffs-rs. r«i«g**2 2, «il24^ir; 

^1B*S®JS2 6 ^H^cfcttS rjgsj ©-JlftfliJlCjtfjS'* 

So Il©7^W->2 3feitfXy^>^S*ifcPfi|BI3ilgaJS2 4 

* h9-f ^2 3 0££tf* h5>f ^"2 5 Ott, #2§Bj!fCfc tf£ rflfc£8p#j © — 
[0 0 5 9] 

^ISffiO^JRO^Ko^TtttW'TS. 09 (E) JCfcV^T, S#2 1 

£Tifi*§£«2 2 fc©#®T-*8£Lfc«fl: tt, Ti^ B I2 2^t' 

2 0 ffilEff 2000-3067581 
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[0 0 6 0] 

^l©7X^/^->2 3 CD* N^-ry2 3 0©_tfr£>$TbVM|g&#® 
tffcfcLTfc, 0 9 (G) iC^RTf^Lfct^K (-Tfcfr^ H 1 <Z> V* * 
->2 3CD^.h^-f ^2 3 0 £&2<D^rX2 /i#-> 2 5 CDlfgngP £ U 

e>««) vit. i@igiii2 4©x h^-r^2 3 o©±astcffi«-raaj##Hfc£ 

[0 0 6 1 ] 

mi ©v^^/\°^->2 3®^ N^-r^"2 3 cxDmmmmtm 2 <d*?x 

V rt%-y 2 5<Z)X h^>fy 2 5 OcaiB^JMIW^&oTV^fctfK H^X^r? 

h7-f^2 3 0£J:0^ h7^^2 5 0 tfSVWC^frtCfcS £ O IZ b 
mi (D^r^Z rt$-y 2 3 £J:0^2tf)V**/N 0 #-> 2 5 

[0 0 6 2] 

^1 ©HJfiCDJgJRfcfiPfifc, H 1 tf>VX*/\ 0 #-> 2 3 <Z>* h^-f ^2 3 0(DgB 
^'JMSIP! tl2©7X^/^-> 2 5tf>H2CDVX^A#-> 2 5 0 <J>WMM 

Mj> 2 mx.i*±i&<D (i) &&m&+& &mgm&-t&z 

mi©^©^©mi©^M^VNbH4(D^MtCO^T^ V^ft 
fe^2 0HJ(S<Z)^JBtcaflS"r*ifc««T?SS Q 
[0 0 6 3] 

m%mz^xmm*&o bus, *mm<Dj&mz&&&{tm&i n-vi 

2 1 miE# 2 0 00-3067581 



i 1 — 341637 



[0 0 6 4] 

mil (a) (c^Lfei:e»(c, mus&TfM2<DMi&<Dj&i&z.m&> mtm& 

1 I I - V«ffc^«-e»5G a N tft^gRfij:^ SftR^fi^ffil^liA 1 

2 O s ^e>*S*gaSS3 1 feMV^S. 7£{C, 01 1 (B) {C^L£J:e>{C, M 
ES«3 1 0>_hlC, ^«MOCVD& MB E&&£V^^©fE&(Z>^*Bj?£S}& 
£^TG a N&|g H B H ^$t5I h&C<fc T«MI3 2 

[0 0 6 5] 

«^T, Ell 1 (C) (C^L£J:e>tC, K^-f x-/^>**tcj: »JTM 

HJf 3 2 1C* h^-f^OIHI§P3 3 0 &#«^-TSii:tC<fc y> Hi ©tHJOA 
^->3 3l:^tS 0 3tf)3gl©|H|i&A#->3 3<Z)[HIg|S3 3 0 tt, -#|nJ&C 

[0 0 6 6] 

#CtC, 011 (D) fC^bfcJ:e>&C, T*fi*S£»3 2©^®JCMA.(iMOCV 

t, 011 ( E ) JCa*bfc«fc"5JC, «*.tfK9>f xy^^jcj: »J #IBI*NIJS 3 
4©^®{C^. h^-f ^{£tf>lHJgP3 5 0 U & 2 (DtHJfiA* - y 3 5 £ 

Z.<Dm2<DW£hrt#-y 3 5 tfXHJgBte, & 1 OHO/** - > 3 3 
#ftfC4 ^m<3D|Bf|!9S:|»WT0^anfe#i4 ^ mtf) b 9 -f :72tKtC7g/SS 

[0 0 6 7] 

j^T, Bill (F) »Ca*LfcJ:3lC> fx«MOC VD&&£f SrJfV^, f£ 
ffl*£M3 4 ©S®{C£ £{CG a NOMI&^St, « H H al3 6 illT^ 
. r {CUT, 011 (F) lCa*Ufc«fc^&*§ii£S3 0#7g/£3*l, 3© 

I^Mi3 0©^®{C^#:l^-if^$:^ > rs#Ml^$:^$-&^ o 
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[0 0 6 8] 

JS^S. $£fC, Hi <Z>IHJi&>^#->3 3£J:tfH2©[yj£i7\°#->3 5 tt, * 
f^jStS. £e>&C, TW 0 I3 2, *ra^^JS3 4 ^3i:t>*^®MS«3 6 
[0 0 6 9] 

mz, *mm<w&m<D%imz.^>^T, mn (f) 5:$iiT^t-s„ hi 

©IHiaA*->3 3 £H2tf)|HJ[&r?#-:/3 5©gB?rjJW#£V^Cj!|&oT^£ 
011 (F) JC4gF#RT?^LfcJ:^lC, Hi CD[HJi&/\°# - > 3 3 £H 2 © 

[0 0 7 0] 

*ft3 1 iiT%M^Ji3 2 fc<z>#®T?38£Lfc«& (Hl^iff) tt, T*fi*S® 
Jg3 2^if©^SJC#oT»^3 10>*®lC«#l££'r£;£ftlCffitfS. bJ^U 
±SS<ZXK«RT?tt, SPli^l <DW&rt*-> 3 3 COIHSIS 3 3 0 

2CDEIQ^*->3 5 CDtHIgP 3 5 0 IC J: o TJfoK:£fa#«#fafcffilf e>*l-5. t£ 
ot, HI ;J3«fctf£2©||i6<DJg«^pm «©S*3 0lCttJl3®«fi*^^ 

[0 0 7 1] 

Hi ©IHI£h^^-> 3 3 ©IS^JM»§^H2©IHIta/^-> 3 5tf>0B#IM 

^^M^oTVN-s^ib, MiHia^^-xoiaass 3 0 parous 5 oa^v^c 

5 IMTlCfc£J:-5tCLS;t > t*Wi, Hi <DB&rt*-y3 3 ££t>*H2(D^;*?A 
#->3 5 #Mfcy^1£«R&£&3'12rSifc#' , ??£S. -f&fc>%> Ilfei 

2 3 ffifl^ 2000-3067581 
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[0 0 7 2] 

1 Z.m2(DM&rtZ-y 3 5 (DM 3 5 0 <Z)@B#jm«& p 2 tt, M>U£i:*£© (l 

[0 0 7 3] 

}LV<7V KJf#OTC#-< KJS#@ES£*l£VNfc>tf>£ S CH (Separate Confineme 
nt Heterostructure) §5tf>¥## 9* ^ feifilitStB^Co V\Ttft0J! L 

[0 0 7 4] 

Milfei^:, St*^i3&vxU3f*^2 oicSB«©S<b^i I i-v 

2 4 ffiE#2 000-30675 8 1 
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m i ] *&m<Di& 1 ©^©^euc^sMt^ in- vmik&ywtg 

[0 2 ] jBBS«©WT®HTf&S. 

[03] HI JClK<XgS:*f 0Tf*S„ 

So 

[07] S16©MlS&StliffiB!t^5. 

[09] *mB<z>m2<Dmffi<DMmiz.m2>mtm&i 1 i-v^t:^©M 

[010] 09 tcfK:a§£ itgt'feS . 

[0ii] ##)!0£tf>m 3 ©2&56<z>jg»tc#«&gfti»& 1 1 1 - v8Ht<£4&© 
[^#tf)2&BJ!] 

1 0 -&||£#t, 1 1 -^ifit> 1 2 -"T«f Jl«> 13-|1©7X^ 

15-l207X^/^-X 1 6 -gtSMUJS, 
2 0 -MUSIS, 2 2 2-T*iBai, 2 3-il07X^;^ 

2 4 -cf»raj|gaji, 2 5-$2©7X^;^-X 2 6 -^B^HJf, 3 
3 1-fIiI, 3 2-TMIE 3 3 -fgl <Z)[H|OA#-> 
, 3 4-^ra*SS», 3 5 -H2<Z)IHli5A 0 #->, 3 10 0- 

2 5 ffiiIE# 2000-3067581 
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mm*] mm 

11 




11 12 rms^m 




150 15 
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10 
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i 

V 

[03] 
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[04] 



10A 




4 
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[06] 




137 138 N ft H 



5 
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[08] 



100A 



111 



-112 





r 1 06 
[105 

£-103 


VVS. V« 







-101 
-16 



} 



10D 



6 
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[09] 

21 




< R 



7 
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[mi o] 

24 





8 ffiH#2 0 0 0 - 3 0 6 7 5 8 1 



iff ¥ 11—341637 



[011] 




(E) 



m 1 <dw&x9-> 

33 



330 MSB 




3g 2 ©|!!1CiA>-> 

35 350 CUSP 




(F) 



33 35 



36 mmmikm 




< R- 
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mm] 

aN&MOCVD^^afJM^tTTilSil 1 2 SrTgfifcU ^©Ti&M 
Ml 2 ©Affile 1405*. fc£S i 0 2 ^P)^§Il©T^^;^-> l 3 

T*MSM 1 2<D^®IC£VAT!£ 1 WTsV r*9-y l 3 tc^fctiT v*fc v* 
ffitCtt, fcf*.HCG aN^ e>JCJ*«3*Ttt»IS*ga»l 4 £?£f&U 
Ml 4©^®iC«, iiiiS i 0 2 ^f)^6i207^^y^-> 1 5 
"fSo cp|g[j|£M 1 4 ©^®(C^3VxT^2(Z)x'X^A 0 ^-> 1 5{CS:fc>TV^^ 
iitfG a N f) (C^SttMSi 1 6 S:^«t«. 1 © V 
1 3 £<fctf3H2 tf)V;*#/\ 0 #-> 1 5 &±, V>1*tL%, — #feJtC— £ 

[jB#B] HI 
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m m a 



m m m 



[0 0 0 0 0 2 1 8 5] 



l. WtM^EM H 



1990$ 8^300 

ytLMm&jimft&jw 6TB7#35# 



1 
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